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ABSTRACYT

This study explored the relationship between the
occupational-educational background of engineering students and
outcone after one year of college. The variables of ahility,
financial aid, part-time en;ployment, and residence wvere explored to
determine their effect on the relationship betiseen
occupational-educational background and ovtcomes. Results indicate
that the ability level of the student demonstrated tue strongest
effects of the variables considered. Persistance and withdrawal rates
were strongly influenced by ability level. High ability students acre
frequently lived in residence halls, received financial aid, and
sorked less than students of lower ability. Each ability group
included students froa a variety of occupational-educational
backgrounds. (TL)

O

RIC

Aruitoxt provided by Eic:



TR R R B TN R I B g T SIS S Sl AR Ty e et S AT 148 B i o = -

o,

VARTABLES RELATED TO OUTCOMES OF ENGINEERING STUDENTS
OF DIFFERINMG OCCUPATIONAL-ZDUZATIONAL BACKGROUNDS 1

ED050374

by

John D. Roth
Un’vorsity of Minnesota

The purpose or this study was tn explore the relationships
between the cecupational-educational backgrcund of cngineering students
and outcomes after cne year of college. The variables of ability,
financial aids, part-time employment, and residence were explored
and discussed as they affected the relatioaship between cccupational-

educational background and outcomes.

1Paper pregented at Aimerican Persont.2i and Guidance
Association Conventiun, Atlantic City, April 1971.
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VARIABLES REIATED TO OUTCOMES OF ENGINEERING STUDENTS
OF DIFFERING OCCUPATIONAL-ELUCATIONAL BACKGROUNDS

by

John D. Roth
University of Minnesota

Description of Sample. The freshman student in the Institute of

Technelogy entered with an excellent set of scadenic credentials. The
average student began his first year of engineering studies with a
high school rank (HSR) of approximately 86, and a Minnesota Scholastic
Aptitude Test (MSAT) percentile score of 78. He had scored well on
the ACT battery, with an average standard score of 22 nn English,
30 in methematics, 27 in social sciences, 29 in natural science and
27 on the Composite score. His cverall grade point averagc in high
school was approximately 3.2, with ¢ 2.4 average in mathematics.
Table ! contains descriptive information concerning the 685 males of
the 1969 I.T. freslman class included in the present study. An
additional U0 rialrs had parts of the occupational-educational
background irformation missing and were not included in these
analyses. The 26 females in the class were congidered as a4 separate
grovp,

Summarizing briefly the descriptive information for the 1969
entering class, the predicted grade point average of 2.38 on a
scale »f 1.00 was based on a regression equation developed on the
class of the previous year. The actual grade point average after

one year for these students was 2.40, with an important nne-fourth
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of the class achieving ai a rate lower than that required for a
bachelor's degree. Approximately 65% of the students were in the
Jersist group which rezgstercd for IT courses in the fall of the

second year. Students who had transferred to ancther school of the
University during §he #irst year made up 16% of the group, with the
remaining 19% of the first year students withdrawing from the University.
The status of the withdrawing students with respect to attendance at
other collages was not known.

While one-third of the students in this group were living in
Universitv residence halls, the remaining *wo-thirds lived at home
with their parents, in apartments, or in rooming houses. Slightly
over one-half of the students d3id not: work at part time jobs while
attending school, 23% worked from 1 to 15 hours per week, and slightly
more than one out of five students wis employed 16 or more hours per
week.

The financial aids program at che University of Mirnesota combines
scholarship and loan assistance with a work option which may be elected
to reduce the amount of loan assistance. Slightly more than 15% of the
students received schrolarslip assistance with an average amount of
$450 for the echool year. In addition, l4¥% of the students received
loans with an averaze amount of $400, and the work option was elected
by W4 of the studenfs. replacing an average of $500 in loans.

Information concerning the father's occupation and the education
of both the father ard the mother was available from admissions data.
Approximately 40¥% of the students came from homes where the father
was employed in a managerial or profecsional occupation, with 30% of

the fathers and 18% of the mothers having completed a college degree
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or more. i X large proportion of the students came from homnes of a
relatively high occupational-educational background, 22% of the
fathers were enryloyed in skilled trades and 15% worked in service
trades, unskilled trades, or other positions. In addition, 3R% of
the fathers and 51% of the mothers discontinued school éfter graduation
from high school, and 18% of the fathers and 12% of the mothers did
not graduate from high schocl.

This is the pr¢file of the freshman male in the Institute of
Technology considering the é@%ﬁables availabiz. How were these
different pieces of information related to the progress of these
students as they experienced their first year of college?

Abilit:'. One of the variables given freguant attenlion in the study
of the progress of students in college is abil’ity. 1In the present
sample, students were divided into categories of low, middle, end
high ability on the btosis of their predicted grade point average.
Students in the lew ability group had a predicted GPA of 2.2 or
lower, with students in the high ability group having a precicted
GPA of 2.6 or above. The information presented in Table 2 iandicates
that this pcroucedure split the group into three distinct levels of
actual first year achievement, with related differences appearing in
the outcume categories of persistence and withdrawal. Persistekce
increases with ability, withdrawal was higher for students of low
ability, and the act of transferring was not as clearly a function
of ability level.

The finencial aids information indicated that the percentage of
students receiving scholarships and loans increased as the ability

level of the student increased. Hours of part-time employment

4



B e I e e e S s [ P . N TR VN VI TR S A A SRS U VR L LS ST, T S o 140 e e ket

Page Y

decreased as ability increased. The high ability student was
also nmore frequently living in the residence hzil.
The occupational-educational background information for the
three ability groups indicates that there were only slight differences
on these neasures, suggesting little relationship between ability
and occupatioral-educational background.

Occupational-Educational Backzround. A second variable to be considered

is the occupational-educational background of the student's family.

In the present study, a composite description of occupaticinal-educational
background (OEB) was formed by summing values assigned to the
occupational level of the father and the educational level of the
father.and the mother. The QEB distribution was exanined and three
categories of OEB level were formed. Table 3 presents information

about che students ip these three levels of occupational-educa*ional
background.

Students in the low OEB category came from families where the
father wes most likely to be in a skilled or semi-skilled job, with
less than 10% of the fathers and mothers having gone beyond a high
school diploma. The high GEB group included students whose fathers
were larg:ly employed in managerial an¢ professional positions, with
over 30% of the fathers and U0% oi the mothers having completed at
least four years of college It is significant to note that the
relatively strong differences in r>cupational and edi cational back-
grounds did not produce a corresponding set of differences in predicted
grade point average. However, the high OEB students were achieving at
a level somewhat higher than predicted on the basis of ability alone.
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High OEB students were also more likely to persist and less likely
+o transfer or withdraw in comparison to students in the other two
categories. Conversely, low OEE students denonstrated the lowest
rate of persistenice, the highest transfer rate, and a withdrawal rate
21iproximately egual to that for students in the middle OEB category.
The percentages of students receiving financial aid was approx-
imately equal in the low and middle OEB citegories, with students
in the low category receiving slightly largzer dollar amounts. Students
in the high OEB group received these awards less frequently. It is
also apparent that students in the low OEB group speng;more timz at
part-time employment during the schcol year. No consistent
relationship between place of residence and ocupa‘iovnal-educational
background was found.

Ability and Occupational-Educational Background. 1t is important

to consider the possibilities of interactions between ability and
occupational-educational backgrounds. Did students of a specific
ability level tave ciffering outcomes which were related to the
family background? Table Y presents information desceibing outcomes
related to the specifin occupational-educational background within
each of the ability levels.

Low Ability: Considering only the low ability students, it is
apparent that the stulente in each of the OEB categories had similar
predicted GPA's. However, while students in the low OFB category were
receiving a higher number of scholarships proportionately, they were
also spending more time in part-time employment than the middle and
high OEB students of equal ability. The outcomes showed a lower

achievement average and a lower persistence rate for students in the

b
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low OEB group, accompanied by a higher proportion of students below
a 2.0 GPA and larger proportion of students withdrawing from the
University.

Middle Ability: Within the middle anility group, the low OEB

student was working more hours per week, yet his achievement and
persistence pattern was similar to the pattern for students of
middle and high occupational-educational backgrounds. The low OEB
students of the middle ability group showed a greater tendency to
transfer with a related lower rate of withdrawal.

High Ability: Within the high ability group, both low and high OEB
students showed achievement above predicted levels. While the
withdraw rates were quite similar for each OEB group, the low OEB
group showed a lower persist rate and higher percentage of transferring
in comparison to high ability students in the middle and high OEB
groups,

Employment, Residence and Occupational-Educational Background.

Throughout thie discussion, it may be noted that several references
have been made to the amount of part-tine employment. The consistent
finding that students of lower ability and lower occupational-
educational halrcground were working more suggests a need to study
this variable as it relates to achievement and outcomes. In addition,
it was decided to examine the effects associated with place of
residence, with special awarencss of the fact that residence hall
studente were offered the services of tutors in the areas of math
and science.

Table 5 presents achievement, outcome, and financial assistance

yinformation for studznts of the three CEB categories, considering
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differing combinations cf residence and part-time employment load,
It is important to note that the majority of the cesidence hall
students indicated they were not engaged in part-time work, leaving
small numbers of residence hall subjects in the 1-15 hours and 16
or more hours categories.

Non-Residence Hall Students: Considering non-residence hall students

only, the grade point average for those low OEB students who were
employed was lower than predicted, with GPA dropping lower as number
of hours of work increased. Non-residence hall students of the

middle and kigh OEB groups did not show this deFicit until

employment reached 16 or more hours per week. The outcome information
for non-residence hall students indicated that within each of the

OEB categories, the transfer rate for students who worked was greater
than for those wno did not work. Persist rates generally decreased
and withdraw rates increased as employment increased for these
students,

The drop in achievement and increase in the percentage of
transferx occurred when the low OEB student joined the group of
working atudents. Middle OEB students did not show a clear
boundary line, while high OEB students did not show an employment
effect until the work load reached 16 or more hours per week.

Residence Hall Students: Within the residence halls, students for

the low OEB group showed achievement above predicted for each of
the work categories, ans only students of the middle and high OEB
groups who were employed 16 or more hours (emunotrated achievement
lower than predicted. The withdrawal rate increased in each of the

OEB categories as the hours of employment increased. However, the

8
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small nusnber of residence hall students 3in the 1-15 hours work and
16 or more hours work categeries made summary statements concerning

the working student tentative at best.

SUMMARY

As expected, the ability level of the student demonstrated the
strongest effects of any of the variables considered. Persist and
withdraw rates were strongly influenced by ability level, .und high
ability students more frequently received financial sids, lived in
residence halls, and indicated a somewhat reduced part-time work
load in comparison to students of lower ability. However, each of
the ability groups included students from a variety of occupational-
educational backgrounds.

Examination of occupational-educational background levels
indicated chat while predicted GPA's for each category were quite
similar, students of the high OEB group showed actual achievement
higher than predicted along with the highest persist rate and the
lowest transfer and withdraw rates. Students of the low OEB group
experienced the lowest persist rate and the highest transfer rate,
while indicating the highest average hours of part-time employment,

At each of the ability levels, it was found that the highest
persist rate occurred for students of high OEB category with
withdrawal and transfer rates generally being highest for students
in the low OEB category. It was evident, however, that an increase
in ability had a greater impact on outcome measures than did an
increase in occupational-educational background.

The achievement of low occupational-educational background
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students appeared to be moderated by ability level, with low ability
students achie. 1g below predicted and high ability students achieving
above predicted. For the middle OEB category, middle ability students
were achieving bel. ' predicted while for the high OEB category, high
ability students were achieving above predicted.

Considering students who were not working part-time, residence
hall students of each of the occupationsl-educational background
groups showed an achievement advantage over non-residence hall
students, The strongest negative influences on achievement and
outcome measures associated with increase in employment were noted
for students of low occupational-educational background

On the basis of the experiences of this class, it is expected
that students who would have the most difficulty in this curriculum
*n the future would be the student of lower ability, who is from the
lower section of the occupational-educational background distribution,
who must work while attending school, and who cannot afford to live
in the dormitory. It is apparent that this description fits many
of the students who will be recruited in the near future through
programs which desire to increase the opportunities for the "disadvan-
taged" student. To the extent that a developing progrem of this
nature overlooks opportunities to build skills in pre-college and
in-college programs while at the same time failing to reduce part-
time work requirements to a minimum, it is to be expected that these
recruited students as a group will continue to experience a disadvantage
in terms of college academic achievement and ortqome.

Any educational disadvantages in the past of the aiuw?snt yhich

,may have influencad his high scheol achievement or aptitude measures

— 10
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#ill tend to remove the student from the high ability group

which is most likely to receive scholarships under traditional
standards of ability and need. The need for financial assistance
will continue to exist and will show itself in an increased part-time
work load which leads to a higher likelihood of lcwerzd achievement
andvlowered persistence. This pattern is likely to continue until
skill building and financial aids sufficient to reduce part-time

work to a low level are combined in programs for disadvan*taged students.

11
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Table I

Description of Base Rates for
1969 Institute of Technology Freshman Males (N 685)

Achievement:

Cum Pred GPA 2.38/.35

Cum Actual GPA 2.40/.76

Below 2.0 GPA 25.2%
Qutcomes:

Persist 65 .4%

Transfer 15.6%

Withdraw 19,1%
Residence:

Residence Hall 32.3%

Non-Residence Hall 67 .8%
Employment:

Nct working 55.7%

1-15 hours per week 23.0%

16 or more hours per week 21.3%
Financial Aids:

Scholarship 15.5%/$458

J.oan 13,7%/$406

Work Option y,2%/$509
Father's Occupation:

Managerial, Professional 40.u%

Clerical, Sales, Farm 22.3%

Skilled Trade 22.3%

Service Trade, Unskilled, Other 14,94

Father's Education:

% College graduate or beyond 29.8%
o< Some college or business/trade
e school 14.9%
4 Kigh school graduate 37.7%
¥ Less than high school graduate 17.7%
A Mother's Education:
5 College graduate or beyond 17.8%
i Some college or business/trade
o school 19, 3%
R High school graduate 51.2%
Less than high school graduate 11.7%

12
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Table 2

1969 Institute of Technology Males
Grouped by Ability Level

. Low Ability - Middle Ability High Abality
Achievement:

N 245 219 221

Cum Pred GPA 2.00 2.u0 2.78

Cum Actual GPA 1.96 2.34 2.94

Below 2.0 u6.us% 21.2% 5.9%
Outcomes:

Persist S4.7% 63.6% 78.7%

Transfer 25.0% 18.9% 14.5%

Withdraw 21.3% 17.5% 6.8%
Residence:

Residence Hall 27 .3% 30.6% 39.4%

Non Residence Hall 72.7% 69.4% 60.6%
Employmant:

Average 7.8 6.8 7.0

Not working 53.7% 55.3% 58.2%

1-15 hours per week 25.0% 24 .8% 19.3%

16 or more hours per week 21.3% 19.9% 22.5%
Financial Aid:

Scholarship 7% 425 18% 413 24% 502

Loan 10% 502 15% 372 179% 371

Work Option 3% 663 3% 479 6% 436
Father's Occupatlon 5.9/2.5 5.9/2.6 6.1/2.6
Father's Education 4.1/2.1 3.9/2.0 y.4/2.2
Motherr’'s Education 3.8/1.G 3.8/1.5 3.9/1.7

13
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Table 3

1969 Institute of Technology Males
Grouped By Occupaticnal-Educational Backgrornd

Achievement:
N
Cum Pred GPA
Cun Actual GPA
Below 2.0

Outcomes:
Persist
Transfer
Withdraw

Residence:
Residence Hall
Non Kesiderce Hall

Employment :
Average
Not working
1-15 hours per week
16 or more hours per week

Financial Aids:
Scholarship
Loan
Vork Option

Father's Occupation .
Managerial, Professional
Cler.cal, Sales, Farm
Skilled Trade .
Service Trade, Unskilled,

, Other

Father's Education
College graduate or beyond
Coll., hus., trade school
High school graduate °
Less than HS graduate

Mother's Education

College graduate or beyond

Coll., bus., trade school
High school graduate
Less than HS graduate

J.ow NEB

24y
2,37
2.34
29.,9%

61.1%
19.3%
'19.7%

32.4%
67.6%

8.3
51.5%
23.7%
24.7%

2054/499
195%6/400
59%/567

. u%
20,19
43.9%
35.7%

4%
7.0
52.1%
40. 6%

N
no,m
RSN

14

Mid CER

228
2.3
2.3
2y,

64
14
21.

30
69

2157429
18%/426
7%/457

39.
3y.
19.

6.

11.
24.
su.

y
3
2%

. 3%
.5%

2%

7%
. 3%

.0
.5%
.83

7%

117
7%
75
623

956
1%
%

Hi OEB

213
2.42
2.54
20.9%

71.U%
12.495
16.2%

33.8%
66.2%

6.2
59.6%
22.4%
18.°0%

6%/408
U%/338
154/556

87.8%
11.7%

. 5%
0.0

81.6%
14,15
3.3%
0.0%

42.7%
25.4%
30.1%

1.9%
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